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These experimental data suggest new possibilities and give rise to more questions : can we obtain the equivalent of the Laughlin's state [ 16] for fractional filling of the last Landau level in stronger field ? How is it affected by the Fermi surface anisotropy ? Can the Quantized Hall Effect be influenced by the periodic lattice potential [ 17] in fields available in the laboratory, as suggested by the anion ordering effect in (TMTSF)2C104 [8] ?
The answers to these questions require a detailed understanding of the phase diagram, in particular a description of the ordered phase. There is a general agreement on the fact that the phenomenon is an orbital effect on anisotropic three-dimensional Fermi surfaces [6-8, 11-15, 18] and not a one-dimensional fluctuation effect [19] . However, the detailed interpretations [7] [8] [9] [10] [11] [12] [13] [14] diverge, and none of them seems to explain the experimental data in the whole field range, although some [12] may account for the moderate field (H 7 T) experiments [4, 5, 7, 8, 15] and others [ 11, 13, 14, 20] for the strong field ones (H &#x3E; 7 T) [6, 21, 22] .
Solving these contradictions is essential to the understanding of the interplay between quantum orbital effect and phase transitions. The purpose of this Letter is to give a consistent qualitative picture of the entire phase diagram. We reconcile the various interpretations in a theoretical description which seems to account for nearly all the available experimental data through a microscopic Ginzburg-Landau description of the ordered phase. The validity of the theory along the critical line may be extended to the ordered phase, near enough to the critical line, by a Ginzburg-Landau expansion of the free energy density F~ = Fo -~-a" dn + b" dn . Fo is the metallic phase free energy and11n is the gap in the SDW phase defined by the quantum number n. Microscopic calculations of the coefficients an and b" are derived from the diagrams given in figure 1 . One obtains the order parameter and the free energy of each phase :
where ~,(77) = T/(2 ~ J~(2 tb/eHvb)). Orders of magnitude of the cI's are : CI '" 0.05, C2 '" 1 and I c3 I ;5 1 so that the term C3 f,, (H) in the denominators may be neglected. From this expansion, one obtains with increasing field, a cascade a weakly first order transitions, corresponding to decreasing values of n. Because of the term c2 f,,2(H), the slopes of the transition lines from n to n -1 are positive in the (H, T) plane.
The SDW wave vector oscillates with the field around the transverse best nesting wave vector in zero field In this model, a value of ~ ~ 10 K may account for the frequency of the transition cascade [4] [5] [6] [7] [8] 15] in the field range 3.8 T H 7 T as well as for the number of carriers at low temperature [7, 8] .
We also expect the occurrence of Hall plateaux [12] . In contrast with the standard Quantized Hall Effect their heights may depend on temperature because of fluctuations of SDW phases corresponding to different values of n. In the low temperature limit, the Hall voltage should tend to temperature independent values Yn -hI gne2, where g is a degeneracy factor, if we assume that our description remains valid at low T, and that magnetic breakdown does not occur. Such a behaviour seems to have been observed for the last three plateaux at fields lower than the 7.5 T strongly irreversible step [7, 8] . The heights of these three plateaux seem to extrapolate, at low T, to constant values which are in the ratio 3 i : 2 i : 1 [7, 8] . If this observation is confirmed, it might indicate (with the same caveat as above) that these plateaux correspond to the phases n = 3, n = 2 and n = 1 respectively. However, if A is independent of q, the longitudinal nesting QL = (2 kF 4 tblvF, 0, 0) is always less stable than the transverse one (the critical temperature for QL is obtained from expression (3) by replacing tb by tb and b by b/2). In such a case, one cannot explain either the much more strongly first order transition observed at 7.5 T in Hall effect [7, 8] [ 14] , assumed to be favoured by an interaction peaked at (2 kF, 0, 0) (S. Barisic has suggested the role of Umklapp scattering [24] ). Maximizing the critical temperature corresponding to QLo, one obtains a condition of quantization of 6,,(H) ( The maximum of A at (2 kF, 0, 0) now drives, in increasing field, a first order transition from QT to Q~. In the high field phase, the critical temperature T~(~, 6,) exhibits, as a function of the field, rapid oscillations. In fact, ~x and ~y vary with the field so that Tc(H) remains close to a relative maximum and jumps discontinuously from a maximum to the closer one, as happens in the transverse nesting case. Therefore, one expects a series of weakly first order transitions as the field is varied. In this scheme, the high field Shubnikov-de Haas like structure in the magnetoresistance is interpreted as signature of this series of transitions [20] , with agreement between observed and predicted frequencies.
As in the transverse case, a Ginzburg-Landau calculation of the order parameter and of the free energy can be derived. We obtain the same expressions as in equations (3a) and (3b) where tb is replaced by tb and b by b/2. However, in this case the term c3 f,,2(H), which is negligible in the transverse case, becomes comparable with the other terms in the denominators of (3a) and (3b). Unfortunately, the approximations we have used until now in the evaluation of this term do not allow us, to determine its sign with certainty, so that the slope of the transverse-longitudinal transition l'itm within the SDW phases cannot be determined#accurately. Furthermore figure 2 seems to account, at least qualitatively, for nearly all the available data. Let us mention that the model of longitudinal nesting in the whole field range proposed by Gor'kov and Lebed [ 11, 20] does not seem consistent with the phase diagram inferred from the specific heat data [13] . Our Details on the microscopic Ginzburg-Landau calculation will appear in a forthcoming paper.
